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(54) INNER SURFACE-COATED BOTTLE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To execute inner surface coating uniformly 
through simple evaporation or sputtering not in an form venturing to take the 
reaction of gases into consid eration particularly, and enhance the barrier 
properties of a bottle by coating the inner surface of a bottle with SiOx in 
respect of its thickness or barrier properties. 

SOLUTION: The inner surface-coated bottle 10 is formed by creating SiOx 
13 on a plastics bottle. In this instance, the plastics bottle is not specified by 
material; e.g. a polymeric film such as polyester can be used. However, the 
value of SiOx is set in the range of 1 .0-2.0 in order to be readily sublimated 
by evaporation, and also easily specified regarding filmed matter. Also, with 
respect to its barrier properties, it is preferable to be on the order of 1.6-1.8. 
By this method, oxygen barrier properties can be improved several times, 
and unevenness of the thickness and ununiformity can be reduced 
respectively, thus enhancing barrier properties in the whole part of the 
bottle. 
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♦ NOTICES • 

JPO and NCI PI art not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim I ] The inner surface coat bottle characterized by carrying out the coat of the inner surface of a bottle to homogeneity about 
thickness or barrier property by SiOx. 

[Claim 2] The inner surface coat bottle according to claim 1 characterized by the above-mentioned bottle being plastics. 
[Claim 3] The inner surface coat bottle according to claim I or 2 characterized by the range of x in Above SiOx being in 1.0-2.0. 
[Claim 4] claims 1 , 2, and 3 characterized by evaporating while Above SiOx is controlled on a very small electrode, depositing in 
homogeneity and being formed in a bottle inner surface — the manufacture approach of an inner surface coat bottle given in any they are. 
[Claim 5] claims 1 , 2, and 3 which carry out a spatter while Above SiOx controls rod-like Si electrode by gas, such as an argon, and are 
characterized by reacting with oxygen, and being deposited and formed in homogeneity - the manufacture approach of an inner surface 
coat bottle given in any they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the plastics bottle container which has oxygen barrier property, and its manufacture 

approach. 

[0002] 

[Description of the Prior Art] Although glass was in use as a liquid container conventionally, a plastic envelope is increasingly used from 
the problem of abolition, conveyance, and recycle. Usually, grant of the barrier property to a plastic film is made by vacuum deposition 
etc., and can be manufactured comparatively easily. However, about grant of the barrier property of a moldings, there are the approach of 
coating and giving outside, an approach of forming and giving a multilayer plastic envelope, and the approach of coating the inner surface 
of molding. In order to contact direct contents, there are problems, such as exfoliation and health nature, and the grant to the barrier 
property to an inner surface is made in the limited space, and is [ that some difficult patents are only proposed and ]. 
[0003] In JP,8-531 17,A, diamond-like carbon (DLC, Diamond LiKe Carbon) is formed inside by the chemistry gaseous-phase depositing 
method (CVD, Chemical Vapor Deposition), and the proposal which raises barrier property is made. In U.S. Pat. No. 5,565,248, the way 
way where the bottle sensitive to heat made from PET carries out the inner surface coat of the various ingredients especially by vacuum 
evaporationo is proposed. 

[0004] However, by these deposit ingredients or approaches, it cannot be said that the improvement in the uniform barrier property by the 
inner surface coat of a plastics bottle is enough. On a DLC coat, about homogeneity, although possibility is high compared with vacuum 
evaporationo, it cannot be said that the improvement in barrier property is enough. Furthermore, with the latter United States patent, 
improvement in the engine performance is not raised by giving the plasma, and it cannot be said that the homogeneity of thickness, i.e., 
barrier property, is enough. 
[0005] 

[Problem(s) to be Solved by the Invention] In this invention, it is not the form where it dared have taken the gaseous reaction into 
consideration, and by simple vacuum evaporationo or simple sputtering, uniform inner surface coating tends to be performed and it is going 
to raise barrier property. 
[0006] 

[Means for Solving the Problem] Invention according to claim 1 is an inner surface coat bottle characterized by carrying out the coat of the 
inner surface of a bottle to homogeneity about thickness or barrier property by SiOx. 

[0007] Invention according to claim 2 is an inner surface coat bottle characterized by a bottle being plasties a premise [ invention according 
to claim 1 ]. 

[0008] Invention according to claim 3 is an inner surface coat bottle characterized by the range of x in SiOx being in 1.0-2.0 on the 
assumption that invention according to claim 1 or 2. 

[0009] invention according to claim 4 - claims 1-3 - in manufacture of an inner surface coat bottle given in any they are, it is the 
manufacture approach of the inner surface coat bottle which evaporates while SiOx is controlled on a very small electrode, and is 
characterized by depositing in homogeneity and being formed in a bottle inner surface. 

[001 0] invention according to claim 4 — claims 1-4 — in manufacture of an inner surface coat bottle given in any they are, it is the 
manufacture approach of the inner surface coat bottle which carries out a spatter while SiOx controls rod-like Si electrode by gas, such as 
an argon, and is characterized by reacting with oxygen, and being deposited and formed in homogeneity. 

[001 1 ] According to the inner surface coat bottle of this invention, it is possible to raise oxygen barrier property several times compared 
with the bottle which has not given the coat by forming 10-300nm of SiOx(es) in a plastics front face. Compared with the conventional 
approach, the nonuniformity of the barrier property by thickness nonuniformity is mitigated, and the barrier property as the whole bottle 
can offer the bottle which has very comparable barrier property for which part from the first. This raises the homogeneity of thickness, i.e., 
the homogeneity of barrier property, by forming membranes, adjusting the output of moving in the form which adjusted whenever 
[ oxidization ] by using a sublimability ingredient called SiOx or the easy ingredient of a spatter called Si, and controlled the source of 
vacuum evaporationo, or the source of a spatter to the die-length direction of a bottle, the source of vacuum evaporationo, or the source of a 
spatter. 

[Embodiment of the Invention] 

[001 2] Hereafter, this invention is explained to a detail using a drawing. 

[00 1 3] DrawjngJ. is the sectional view showing the configuration of the inner surface coat bottle of this invention according to claim 1 . 
Drawing 2 is drawing showing an example of the manufacture approach of this invention according to claim 4. Drawing 3 is drawing 
showing an example of the manufacture approach of this invention according to claim 5. 

[0014] 1 0 of drawing.], is the inner surface coat bottle of this invention, and SiOx 13 is formed on the plastics bottle 12. 

[00 1 5] An ingredient is not limited and, especially as for the plastics bottle 1 2, high polymer films, such as polyester and polyolefine, are 

raised. 

[0016] It is because what ****-formed membranes about 1.5 cannot specify easily the value of x which having set the value of x of SiOx to 
1 .0-2.0 tends to sublimate by vacuum evaporationo. Moreover, about barrier property, 1 .6 to about 1 .8 are desirable. 
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[001 7] 20 of drawing 2 shows the whole equipment and 2! is a plastics bottle. 22 shows a heating element. This heating element is 
controlled by the sequencer shown in 23, and whenever [ stoving temperature / of the vacuum evaporationo ingredient 24 ], and, the 
movement magnitude and the rate of the direction a of an arrow head are also controlled. These all are installed into a vacuum housing 25, 
and are exhausted to a suitable pressure by the flue system 26. In case control of the movement magnitude and the rate by the sequencer 
moves in the direction of a, it doubles with the configuration of a bottle and a membrane formation rate is made to control. 
[0018] Although a heating element 22 is heated by the resistance heating method, you may be what kind of method. In the case of a 
resistance heating method, to a heating element, a tantalum, a tungsten, molybdenum, and carbon are desirable. 

[0019] Although the ingredient of what kind of presentation is sufficient as long as it sublimates the vacuum evaporationo ingredient 23 
easily and it does not have a splash, generally the baking object of the powder of SiO is desirable. Although you may furthermore be the 
mixture of Si and Si02, since it may be hard to sublimate, a mixing ratio may be changed suitably. 

[0020] 30 of dr awing 3 shows the whole equipment and 3 1 is a plastics bottle. 32 shows a spatter target. This target is controlled by the 
sequencer shown in 33, and power temperature and the movement magnitude and the rate of the direction a of an arrow head, a hand of cut 
and a rate b, and the quantity of gas flow and system internal pressure from the gas supply system 34 are also controlled. These all are 
installed into a vacuum housing 35, and are exhausted to a suitable pressure by the flue system 36. In case control of the movement 
magnitude and the rate by the sequencer moves in the direction of a, it doubles with the configuration of a bottle and a membrane formation 
rate is made to control. 

[002 1 ] Although a direct current or RF is also available, in order to make arcing by contamination of a target mitigate, the RF of the 
approach of sputtering is more desirable. Moreover, the direct current could be made to superimpose on RF. 

[0022] Si is desirable although a target may be SiO. In order to give conductivity in the case of Si, the thing containing a dopant is more 
desirable. 

[0023] Next, an example is given and this invention is explained to a detail. 

[0024] In addition, the oxygen permeability of the inner surface coat bottle of created this invention was measured using modem control 

company make. 

[0025] 

[Example] The container made from transparence polyester of 500ml of inner capacity was used as 21 as a <example 1> bottle. The SiOx 
film was formed by the thickness of 50nm inside by vacuum evaporationo. The measurement result of barrier property improved by 5 times 
compared with the case where it has not vapor-deposited. When the fragment was cut down still more nearly selectively and thickness was 
measured, it was 50nm**5nm thickness. Conventionally, in elegance, barrier property is 3 times as many improvement as this, thickness is 
50nm** 1 Onm, and the effectiveness of this invention was accepted. 

[0026] The container made from transparence polyester of 500ml of inner capacity was used as 31 as a <example 2> bottle. The SiOx film 
was formed by the thickness of 50nm inside by the sputtering method. In this case, Si was used as the target and, in addition to the argon, 
some oxygen was added. The measurement result of barrier property improved by 4 times compared with the case where membranes are 
not formed. When the fragment was cut down still more nearly selectively and thickness was measured, it was 50nm**7nm thickness. 
Conventionally, in elegance, barrier property is 3 times as many improvement as this, thickness is 50nm**10nm, and the effectiveness of 
this invention was accepted. 
[0027] 

[Effect of the Invention] According to the inner surface coat bottle of this invention, it became possible to raise oxygen barrier property 
several times compared with the bottle which has not given the coat by forming 10-300nm of SiOx(es) in a plastics front face. Thickness 
nonuniformity could be made to have been able to mitigate compared with the conventional approach, the nonuniformity of barrier 
property was able to be mitigated, and the barrier property as the whole bottle was also able to be raised. This raises the homogeneity of 
thickness, i.e., the homogeneity of barrier property, by forming membranes, adjusting the output of moving in the form which adjusted 
whenever [ oxidization ] by using the easy ingredient of a spatter called Si depending on a sublimability ingredient called SiOx or the 
sputtering method depending on vacuum deposition, and controlled the source of vacuum evaporationo, or the source of a spatter to the die- 
length direction of a bottle, the source of vacuum evaporationo, or the source of a spatter. Therefore, the plastics bottle which raised barrier 
property remarkably by this invention, and its manufacture approach can be offered now. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

| Drawing ij It is the sectional view showing the configuration of an inner surface coat bottle according to claim 1 . 
| Drawing 2J It is drawing showing an example of the manufacture approach of this invention according to claim 4. 
(Drawing .3] It is drawing showing an example of the manufacture approach of this invention according to claim 5. 
[Description of Notations] 

10 - Inner surface coat bottle 12 - Plastics bottle 13 - SiOx 

20 - Equipment whole 21 - Plastics bottle 22 - Heating element 

23 - Sequencer 24 - Vacuum evaporation© ingredient 25 — Vacuum housing 

26 — Flue system 

30 - Equipment whole 3 1 « Plastics bottle 32 - Spatter target 
33 ~ Sequencer 34 - Gas supply system 35 Vacuum housing 
36 -- Flue system 
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DRAWINGS 




[Drawing 3] 



http://vA^4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 9/18/2006 



JP.2000-109076.A [DRAWINGS] 



Page 2 of 2 




32 



[Translation done.] 



http ://www4 . ipdl . ncipi . go.jp/cgi-bin/tran_web_cgi_ejje 



9/18/2006 



<i9)b*hhmot (j p) 02) ^ M 4$ 1^ & $1 (A) (wnmsu&Mm* 

#^2000-109076 
(P2000-109076A) 
(43) H ¥J«12¥ 4 18 B (2000. 4.18) 



(51)IntCl.' 
B 6 5 D 23/02 
B 3 2 B 9/00 
B 6 5 D 1/09 
C 0 8 J 7/06 




FI f-V3-K(^#) 
B 6 5 D 23/02 Z 3 E 0 3 3 
B32B9/00 A3E062 
C 0 8 J 7/06 Z 4 F 0 0 6 
B 6 5 D 1/00 B4F100 

«£M* »*«0»5 OL (4 4S) 


(21)fflH## 


<t$H?10-280194 


(71)ffliaA 000003193 








(22) mis B 


^■mWlOn 1 B (1998. 10. 1) 


3*DK«^3(tE#3lC 1 TS 5 $ 1 












SCR4K#AK-&* 1TI5#1§ dblSBl 


















3tC«IS#AK#*lTS5#l^ dDKl? 














(54) isewozm 


rtBBn- hip bfrisxttow&fik 





(57) [gift] 




1 

UM® l ] *h/I/©l*lBn;b<S i 0 x TJf Z&Z^lt'i 
U 7ttfC|M] LX&J-IC 3- h StlT^S £ t*¥f&t? 

imx® 2 ] ±ge* n Mfzr^x^ vtx&zct 

mttmM® l IE$c©rtffi3- htft h-;l/ 0 
[M$# 3 ] ±SE S i 0 x KfcttS x ©fEBtf 1.0- 

[il5j<*S 4 ] ±!E S i 0 x *MH'>&t!tt±-l*IM»S na 10 

m#m5] ±32 S i OxtfUttOS ittH^T/UJy 

2, 3HftfrtcfE®c©fi®3-h#h;l/©mSj£ 0 

[«HH©#ttiaBl&|] 

[000 1] 

[KWcB-rattfR^w *nmt, fmwTWkm 20 

•T § 7 7 7. * >y ? # h /Ugfifc J: tf^oKJS^ffite M"f 
[0 0 0 2] 

feofctf, MX'tBS* 'J"»M*/l/©IB!H«fc?K 797, 

~Qtb% a uptake.. <s»ni©/^U7tto{*4cnt 

«iSfiirtsi»»c»«i"r*/£«>K*j(t, m£.®m<Dmmtf 
&k>s fr-o. Re.nrcaian*a*tist>©T?*o, fit 

[000 3] WBW 8-531 17 {Cfc^Tfi, <t*» 
ffiWWffi (C VD> C h em i c a 1 Vapor D 
eposition) fc* F5-f 
y (DLC> Diamond LiKe Carbo 
n) *rtffite»«fl!tU ^U7tt*H5»*113lE38«aStlT 40 
</>3 0 *BWflF5, 5 6 5, 2 4 8(CfeV^T{i, 
*m*l«ic <fc 0J»KttBai*K: P E TSS©# h/l/©rt 

[0004] L^ua^e, cn6©«ftti*r»»*i^t* 

a^U7l4c0l6]±(i+^T*fe«i:fi^x.av\ DLC3 

/'5U7140ifii±tt+iJ , T?*Si:fiv^av\ £££ 
«NIO#H»flFT?tt 75 X v%f*4f Set ■CttUIOfi 

±^iS46Tv^toT?feo> »«-rab%/^U7tto^ 50 



«f M 2 0 0 0 - 1 0 9 0 7 6 
2 

[0 00 5] 

*rst#oKjiS*#aiLfc}BT«a<, 

Wix»Vy*U :/?!«:,}: J$-afiffi3-xf 
MU ^U7tt*K«>«J:5i:-rst.©'ea6*. 
[0 0 0 6] 

^h;KDrtffi^S i 0x"P/¥«ftS^«^U7ttK:ML 
T JS- K 3 - h £ n T V >3 c ft t + £> rt B5 3 - h 

[0007] ®$.m2m®<D%m&, mxm 1 iBigo^ 

1 1 % F*3®3- r- # r- So 

[000 8] IS*JS 3 iEf8©»nn«\ W*« liftttz 
E«©fSI«*M«fcU S i Oxfcfct*«x©WHtf 
1. 0-2. OKfeSCfcJfeWftt-rsrtffin-hjKh 

[0009] gft$8 4 K*©f6liU«\ fit#« 1 6 3 
tl^KE*©rtiS3-hsKh;l/©«Ji»j:*l/^Ts S iO 
x a^*'>a*«±-Ctt»Sttaff hrt/flffi 
tcJ^-K«rttlUTJg«?n*<:i*«Pfti:-r*, rtffia 

[0010] »#g 4 a5*©f6Wtt, tmm 1 3^6 4 m 

ttftHCf2©©rt®3-h#h/b©gai{C}3^T> S i 0 

x^#«©s imm*7fr3>%f<Di}XT*Qmi,izffe> 

d fc^StfSrt®3- h# h;I/©«Jt^jSfel»*S. 

[001 1] *^(Drtffi3-h#h;wc«fcnt±\ Xv 

Xf--y^affi{i:S iOx^l 0~3 0 0nm^-T5iI 
i:T*3-h^JfiLTV^a^h;HCJt^TK^^U714 
*&fgfi±S#SCt#W?&So fl6*©Si£tJt^ 
W*i*5lcj:a^U7tt©A7*(iWU ^h^fti: 

tr©^U7ttttt>t«fco, ^©»^*fc-3Tt>raefi 

©^ U 714 5 # h ;l/%««"r 5 c «b *<rI)IB-P» 
§0 Ctltt, S i Oxfc^$#*tttm*«V»ttS i ^ 

i/^o /-cx^-y *©ssa*rs*ffiffl-r s c tx-tomit 

S^HSL, ^o, #h/l/©ft?^tWLT»aJ»* 

7/^y 5fM©W7j^mi!5 ta^?)^-r 5 ct x-mis<D 
^-it-ra^^^U7i4©^—ft^iS]±$-a-5fe©T*fe 

So 

[^©HSS©ff^] 

[0 0 12] WT, *KW*HiS*ffl^TWIBk:lttW"r 

So 

[0013] Bl li*fg^©ll*« 1 H2«©rtS3- h 
# h yl/©«US**-rW®HT?*S. 0 2 t4*«W©W* 

jS4iegj©iijg7ja©-^i^^-r0T'feSo 0 3«*^i 

W©»*« 5 8B«©«ii*ffi©-«!l*^-rHtf »*• 
[0 0 1 4] m 1 © 1 0{±#f£$©flffi3-r-tfr-;l/T- 



(3) 

3 

£9, y77f7^*ih;H 2±KS i Ox 1 
COO 1 5] 7^7.^-y^#h;H 2(i, ftfctmtfH 

[0 0 l 6] Si 0xC0x<Dfg^rl . 0~2. OtLfc 

m l tc & <d t, uc < ^ e> r-feSo * re* u 7ttfc 

MLTttl. 6-1. 8gfitf#*U\, 
[0 0 1 7] 0 2<D2 0{igB£tt£*U 2 HiTv 10 

xf-'y h ;i/Tfe?» 0 2 2 ttsaw***-ro c <o^m 
2 4 QAaftMUEft a • mmt>uw 

[0 0 18] fg&{*2 2lijg^n&#a£J;DM£ft 

[0 0 19] ai«**ft2 3tt»«»C»*U X7*9v$/ 
(IS i O<D!»*0ffiJ*#a<»3:U\, SStCttS i fcS 

[0 0 2 0] 03©3 0te£W£ft%7jkL, 3 1 \t~?=> 
m-vttfhJl'-e&Zo 3 2tiX/^y^^-y-y 
fo H4 3 3C^r^—!ry9--R:J:0»J 30 

fa • b , tfx&i&i'x-f a 3 4 ^ eo^xaa 

[0 0 2 1 ] X/^y^'jy^cD^fi, itiJitT'tR FT' 

[0 0 2 2] 2-Y-y MiS i OT'feoTtiV^ S 

[0 0 2 3] &tt0>J*WT8¥»lfc:BiiE 
[0 0 2 4] fcfe, ffi«bfc*5BW©rtiii3-h#h;I/ 

/"Co 

[0 0 2 5] 50 



ftmz 00 0- 109076 
4 

[^m <m&mi>$hfrtLX2 1 tbTrt^ffl 

500ml Oi8iP3#yx*fVl/»8»&ffl^fc 0 
.fcOS i 0x/S?rrtffi{C5 0nm©J??T*fi!UiUfc. /<5 
U 7l4©$l£S£3lti> ^^fifi LTV^^li^tcit^T 
5fgtC[6i±Lrco S6fc»#WKWfr*tt!iaJU*S* 
tti»JLfc£C35 0nm±5 nm©JP£T*&ofco fifi* 
q'nfCfc^Tti, ^U714(i3^<Dfa±T i > HWi5 0n 
m± 1 0 nm 1**0*16 WO»«3yB«> 6 nfc. 
[0 0 2 6] <HfiSM2>^h/l/fcLT3 1 t LXfo® 
1500ml ©aw#Uxzf-;U»S8l*ffl^feo 
'y^U^y&K^O S i OxIW:5 0nm(Of^ 
TOTL/co cofl^S i**-y>yhi:U 7;UJ> 

lis ^*ffiLT^fcl^§£fctt^T4fmcft±Lfco 

£ 6 K^mm^m o w uw« *wm ufc t c 5 5 

0 nm+7 nm©Jf $T?*o/£ 0 ^* n a pfC*3V^{i> M 
'J7ttfi3<S«lPl±T% mmi*5 0 nm± 1 0 nmt'35 

[00 2 7] 

^X^y^gffifCS iOx^l 0-3 0 OnmMn 
£HMU !j?h;l/^i:LT©MiJ7l4%t|Bl±?-&5 

ctmfe, cn«* as»ffifcj:oT«s i oxt^ 

5 IM&tttM** 5 V Hi X / S <y * U > yffi K <fc o T « S i 

©^-14-r*^-5^U7l4©^-14*|n]±$-&5t.©-e 
S^o fi£oT*«8fc*D*L<^y7tt*6l±£-&fc 

[0ffi©ffim^l«0^] 

[0 1 ] i iefc©rt®3- h si? h;i/©«ia*^-r 

[0 2 ] *%B^(DII*3S 4 E«©tBB^ffi©-0!l*^-r 
[03] 5 EIRcSBt^JiO-W*^ 

[?9^©Kia^] 

1 o-rtiB3-h#h;l/ l 2"-7°7Xf--y^4<h;l/ 

1 3-S i O x 

2 0-£B£tt 2 l 2 2 - fg 

2 !3 • i/->ryy- 2 4-««tt» 2 5-KJSSa 

2 6-ityxfA 

3 0 3 l -yvX^y^t'WI/ 3 2-7 




F 3E033 AA02 BA14 BA17 CA16 DB01 

DDOl EAIO CA02 
3E062 AA09 ABOl AC02 JA07 JB24 

JC09 JDOl 
4F0O6 AA35 AB76 BA05 CA07 DAOl 
4F100 AA20B AKOIA AK41 ATOOA 
BA02 DAOl EH662 EJ602 
GB16 JD02B JD03 YYOOB 



